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Contaminación del aire
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Actividad Física 

Transporte y Salud.
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Sistema de Bicicletas Públicas
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Riesgos para la salud

7 times

Jacobsen PL. Safety in numbers: more walkers and bicyclists, safer walking and bicycling. Inj Prev 9:205-209 (2003).

Minute 

ventilation 
(m3/hr) a

Sleep 0.27

Rest 0.61

Car 0.61

Cycle 2.22
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Evaluación de Impactos en Salud

Política de transporte 
BICING

Contaminación del aireActividad Física Accidentes de trafico 

Mortalidad

Usurarios  
del Bicing

Usuarios 
del coche
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Contaminación del aire

RR:  Relative Risk of all-cause mortality.
RR10: average adjusted relative risk of all-caused mortality for a 10µg/m3 change of pollutant.

AFexp: Attributable fraction among exposed; BCN: Barcelona;  

Duration Concentration
Minute

Ventilation

Inhaled Dose

RR Mortality

Bike/car
RR 10 mcg/m3

AFexp

Expected deaths

in Barcelona

region

Bicing

Population

Deaths per Air

pollution

Output

Variable

Input Variable
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Concentration 
(µµµµg/m3)

PM2.5* BS*

Sleep 19 1.7

Rest 19 1.7

Car 46.2 18

Cycle 29.5 8.3

*PM2.5: Particulate matter les than 2.5 micrometer; BS: Black Smoke.
a Minute ventilation in bike is calculated using a random population distribution and algorithms developed by the 

EPA (Johnson 2002; de Nazelle et al. 2009) from average METs measured for [Bike, car, rest] = [6, 2, 1]. Uncertainty based on data.
b  Should add the left time of transport (0.79 in case of car or more 0.65 in case of cycling).

c The data presented are the data of the 219 days that are considered to be travelling; the relative risks, attributable fractions and expected deaths are weighted by the 365 days a year.

Contaminación del aire
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Concentration 
(µµµµg/m3)

Minute 
ventilation 
(m3/hr) aPM2.5* BS*

Sleep 19 1.7 0.27

Rest 19 1.7 0.61

Car 46.2 18 0.61

Cycle 29.5 8.3 2.22

*PM2.5: Particulate matter les than 2.5 micrometer; BS: Black Smoke.
a Minute ventilation in bike is calculated using a random population distribution and algorithms developed by the 

EPA (Johnson 2002; de Nazelle et al. 2009) from average METs measured for [Bike, car, rest] = [6, 2, 1]. Uncertainty based on data.
b  Should add the left time of transport (0.79 in case of car or more 0.65 in case of cycling).

c The data presented are the data of the 219 days that are considered to be travelling; the relative risks, attributable fractions and expected deaths are weighted by the 365 days a year.

Contaminación del aire
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Concentration 
(µµµµg/m3)

Minute 
ventilation 
(m3/hr) a

Activity 
duration (hrs)PM2.5* BS*

Sleep 19 1.7 0.27 8

Rest 19 1.7 0.61 15 b

Car 46.2 18 0.61 0.21

Cycle 29.5 8.3 2.22 0.35

*PM2.5: Particulate matter les than 2.5 micrometer; BS: Black Smoke.
a Minute ventilation in bike is calculated using a random population distribution and algorithms developed by the 

EPA (Johnson 2002; de Nazelle et al. 2009) from average METs measured for [Bike, car, rest] = [6, 2, 1]. Uncertainty based on data.
b  Should add the left time of transport (0.79 in case of car or more 0.65 in case of cycling).

c The data presented are the data of the 219 days that are considered to be travelling; the relative risks, attributable fractions and expected deaths are weighted by the 365 days a year.

Contaminación del aire
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Concentration 
(µµµµg/m3)

Minute 
ventilation 
(m3/hr) a

Activity 
duration (hrs)

Inhaled Dose 
(µµµµg/day) c

Total Dose 
(µµµµg/day) c

PM2.5* BS* PM2.5 BS PM2.5* BS*

Sleep 19 1.7 0.27 8 41 3.6

Rest 19 1.7 0.61 15 b 173 15.5

Car 46.2 18 0.61 0.21 5.9 2.3 237 22

Cycle 29.5 8.3 2.22 0.35 23 6.4 245 24

*PM2.5: Particulate matter les than 2.5 micrometer; BS: Black Smoke.
a Minute ventilation in bike is calculated using a random population distribution and algorithms developed by the 

EPA (Johnson 2002; de Nazelle et al. 2009) from average METs measured for [Bike, car, rest] = [6, 2, 1]. Uncertainty based on data.
b  Should add the left time of transport (0.79 in case of car or more 0.65 in case of cycling).

c The data presented are the data of the 219 days that are considered to be travelling; the relative risks, attributable fractions and expected deaths are weighted by the 365 days a year.

Contaminación del aire
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Accidentes de trafico

RR:  Relative Risk of all-cause mortality.
AFexp: Attributable fraction among exposed; BCN: Barcelona;  

Distance travelled in

Bicing & Car per year

in BCN

Deaths per billion

km travelled in

Bike & Car in BCN

Deaths per

billion km Bicing

& Car in BCN

RR mortality by traffic

accidents in BCN

Deaths per Traffic

accidents in Bicing

population

AFexp

Expected

deaths in

Barcelona

region

Input

Variable

Output

Variable

Bicing

Population
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Actividad Física

RR:  Relative Risk of all-cause mortality.
AFexp: Attributable fraction among exposed; BCN: Barcelona;  

Distance travelled

per cyclist in Bicing

per year

RR mortality in

cyclist in BCN

RR Mortality and Physical

activity (Andersen et al,

2000)

AFexp

Expected death in

Barcelona region

Bicing

Population

Deaths saved per

Physical Activity in

Bicing Population

Distance travelled per

cyclist in Copenhagen

per year

Output Variable

Input Variable
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Mortalidad

RRa AFexp
b Muertes / año

Accidentes de Trafico 1.0007 0.0007 0.03

Contaminación del Aire

PM2.5 1.002 0.002 0.13

Actividad física 0.80 -0.23 -12.46

Total -12.28

a RR: Relative Risk of death in bicycle vs car ;  b AFexp: attributable fraction among exposed; 
c According with € 1,500,000 for each life standard value of statistical life used across Europe (HEAT for cycling, WHO, 2008); 

PM2.5: Particulate Matter les than 2.5mm; BS: Black Smoke;

Resultados
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Mortalidad

RRa AFexp
b Muertes / año

Accidentes de Trafico 1.0007 0.0007 0.03

Contaminación del aire

BS 1.0009 0.0008 0.04

Actividad física 0.80 -0.23 -12.46

Total -12.37

a RR: Relative Risk of death in bicycle vs car;   b AFexp: attributable fraction among exposed; 
c According with € 1,500,000 for each life standard value of statistical life used across Europe (HEAT for cycling, WHO, 2008); 

PM2.5: Particulate Matter les than 2.5mm; BS: Black Smoke;

Resultados con BS
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Euros b

Costo de inversión inicial en el sistema "Bicing" 15.9 millones 

El costo anual de mantenimiento y gestión a 10.2 millones 

a Bicing data in 2008; 
b According with € 1,500,000 for each life standard value of statistical life used across Europe (HEAT for cycling, WHO, 

2008);
C Bicing annual economic benefits for mortality.

Costos económicos
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Euros b

Beneficios 
en Salud c

Costo de inversión inicial en el sistema "Bicing" 15.9 millones 18.4 millones 

El costo anual de mantenimiento y gestión a 10.2 millones 18.4 millones 

a Bicing data in 2008; 
b According with € 1,500,000 for each life standard value of statistical life used across Europe (HEAT for cycling, WHO, 

2008);
C Bicing annual economic benefits for mortality.

Costos económicos
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Euros b

Beneficios 
en Salud c Ahorro €

Costo de inversión inicial en el sistema "Bicing" 15.9 millones 18.4 millones 2.5 millones

El costo anual de mantenimiento y gestión a 10.2 millones 18.4 millones 8.2 millones

a Bicing data in 2008; 
b According with € 1,500,000 for each life standard value of statistical life used across Europe (HEAT for cycling, WHO, 

2008);
C Bicing annual economic benefits for mortality.

Costos económicos
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Euros b

Beneficios 
en Salud c Ahorro €

Costo de inversión inicial en el sistema "Bicing" 15.9 millones 18.4 millones 2.5 millones

El costo anual de mantenimiento y gestión a 10.2 millones 18.4 millones 8.2 millones

Ingresos anuales del "Bicing" a 4.5 millones 

a Bicing data in 2008; 
b According with € 1,500,000 for each life standard value of statistical life used across Europe (HEAT for cycling, WHO, 

2008);
C Bicing annual economic benefits for mortality.

Costos económicos
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Emisiones de CO2

km travel by
bicing per

day

bicing km route
instead of diesel

cars

bicing km route rather
than

gasoline-powered
cars

kg CO2
saved per

Bicing,
diesel

kg CO2
saved by

gasoline for
BicingTotal kg

CO2 saved
per day by

Bicing

Total kg
CO2 saved
per year by

Bicing

Liter diesel saved by
Bicing

Litres of gasoline
saved by the Bicing

Bicing km route
that replace car

trips per day

Porcentaje de vehículos diesel y de gasolina 

Eficiencia del combustible L / 100 km
(Diesel y gasolina) 

Emisiones de CO2 kg / L
(Diesel y gasolina) 

9 millones kg/CO 2 en 2009
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Resumen

• Los beneficios de la actividad física son mayores comparados con  los riesgos de 
inhalar contaminación del aire y de sufrir un accidente de trafico.

• Hemos calculado una reducción potencial de las emisiones de CO2, que 
representan el 0.9% de las emisiones de todos los vehículos motorizados de la 
ciudad de Barcelona en 2009.

• Es sistema provee de mayores beneficios económicos en salud  que los gastos 
que implica el sistema.

• Es el primer estudio que evalúa múltiples riesgos y beneficios  de una política 
implementada que promueve el ciclismo dentro de las áreas urbanas.
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Escenarios de transporte
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Escenarios de transporte
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Escenarios por edad
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Escenarios por edad
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Escenarios por edad


